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(57) ABSTRACT 

A dispensing device for dispensing liquid detergent in 
dishwashers is provided in which the detergent is fed into the 
wash area of the dishwasher only after the Second actuation 
of the actuating member. This is achieved by providing: a 
barrier on the discharge Side for the detergent in the oper 
ating position, which barrier is Sequenced to follow a Supply 
chamber. A return opening is provided to return the retained 
detergent in the fill position. 
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DISPENSING DEVICE FOR A LIQUID 
DISHWASHER DETERGENT 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

This application claims the priority of German Applica 
tion No. 19930 691.5, filed Jul. 5, 1999, the disclosure of 
which is expressly incorporated by reference herein. 

The invention relates to a dispensing device for liquid 
dishwasher detergent in dishwashers. 

Dispensing devices in which an intermediate chamber or 
dispensing chamber is Sequenced to follow a Supply cham 
ber for wetting agents are already known in dishwashers. In 
these, a double-valve plunger actuates in an opposing man 
ner the valve function in the opening between Supply 
chamber and dispensing chamber as well as that of the 
discharge opening of the dispensing chamber to the wash 
area of the dishwasher. This means that given a single 
application of current to the actuating Solenoid valve, the 
opening between the Supply chamber and dispensing cham 
ber is opened and the outlet opening of the dispensing 
chamber is closed. During the transition to the de-energized 
state, the dispensing chamber is closed vis-á-vis the Supply 
chamber, and the outlet opening is opened So that the wetting 
agent flows into the wash area. This arrangement with two 
chambers Serves to Specify, based on the Specified Volume of 
the dispensing chamber, a fixed dispensing Volume Such that 
with each application of current to the Solenoid, wetting 
agent is also fed into the wash area of the dishwasher. 

These dispensing devices are usually combined with a 
chamber to accommodate the detergent. This chamber is 
opened to feed the detergent into the wash cycle by a hinged 
door which is locked in its closed position and opened by 
Spring pressure after an unlocking procedure. For reasons of 
cost, the unlocking procedure is effected by the Same Sole 
noid used to dispense the wetting agent. In order to maintain 
the program Sequence of the wash process, Specifically in 
terms of the feed of the appropriate detergent or wetting 
agent, it is necessary that only the hinged door of the 
detergent chamber be actuated during the initial application 
of current to the Solenoid, and the dispensing of wetting 
agent be actuated only upon the Subsequent application of 
current to the Solenoid. In commercially available 
dishwashers, a lever arrangement with a ratcheting device is 
employed for this purpose. The ratcheting device causes the 
actuation lever for the wetting agent to click into place 
during the initial application of current, and the valve to 
actuate for the wetting agent only after the Second applica 
tion of current. When the dishwasher door is opened, the 
ratchet mechanism is returned to the Starting position by 
gravity So that a wash program can Start its Sequence again 
from the beginning. 

In contrast to the above, the object of the invention is to 
propose a dispensing device in which a detergent valve for 
dispensing wetting agent may be rigidly coupled to the 
actuating member while Still allowing the wetting agent to 
enter the wash area only after a Second actuation of the 
actuating member. 

This object is achieved according to the invention with a 
dispensing device for dispensing liquid detergent in a wash 
area of a dishwasher in which a Supply chamber for the 
detergent and a detergent valve are provided. The device is 
pivotable between a fill position and an operating position 
and is characterized in that provision is made for: in the 
direction of flow to the wash area behind the detergent valve, 
a dam to retain the detergent in the operating position and a 
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2 
return channel to return at least a portion of the retained 
detergent to the fill position. 

Advantageous embodiments and further developments of 
the invention are described herein. 

Accordingly, a dispensing device according to the inven 
tion is characterized in that provision is made for a dam 
behind the detergent valve in the direction of flow to the 
wash area, which dam is to retain the detergent in the 
operating position, and for a return channel for the return 
flow of at least a portion of the retained detergent in the fill 
position. 

In this arrangement according to the invention, the 
retained volume in front of the dam is filled with detergent 
during the initial actuation of the actuating member, while a 
Second function, e.g., unlocking a hinged door of a detergent 
chamber may be effected by the actuation member. The 
wetting agent retained by the dam cannot reach the interior 
of the wash area during this process. The dam may, as 
explained below, be designed in various ways Such that 
wetting agent is able to override the barrier and reach the 
interior of the dishwasher only after the second actuation of 
the actuating member. 

In order to reset the initial position of the dispensing 
device, it is necessary that the retained wetting agent be at 
least partially removed from the area in front of the dam 
when the dishwasher door is opened, for which purpose the 
return flow channel is provided. After the dispensing device 
has pivoted into the operating position, which action is 
usually effected when the dishwasher door is closed, the 
retained Volume in front of the dam is again available for 
filling in response to the initial actuation of the actuating 
member. 

In this type of dispensing device, the detergent valve may 
be rigidly joined to the actuating member, for example, to 
the armature of a Solenoid. 

The Simultaneous actuation of the detergent valve along 
with an additional function, e.g., the opening of the hinged 
door of the detergent chamber, is permissible in the dispens 
ing device according to the invention-with the result, for 
example, that the aforementioned lever arrangement may be 
dispensed with, or that the valve body of the dispensing 
Valve may be designed to function Simultaneously as the 
armature of the Solenoid. 

The dispensing device according to the invention may be 
employed in connection with any desired design for the 
actuating member and is not limited to the use of a preferred 
Specific Solenoid. 

Additionally, the invention is of benefit not only in 
combination with a separate detergent chamber but also for 
any conceivable utilization in which the appropriate deter 
gent is intended to be fed to the wash area of the dishwasher 
only after the Second actuation of the detergent valve. 

In one particular embodiment of the invention, the dam 
for the detergent is designed as an overflow. Here the 
actuation of the actuating member, for example, of a 
Solenoid, must occur within the time period in which the 
level of the detergent does not exceed the height of the dam. 
With the next actuation of the detergent valve, the detergent 
is then able to override the overflow and reach the interior 
of the dishwasher. 

In a preferred further development of the invention, the 
dam includes a discharge opening closable by discharge 
Valve. Such a double valve arrangement is advantageous 
from the point of view of a failsafe design Since it ensures 
that even if the first detergent valve is defective, no wetting 
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agent can reach the area of the diaphragm which Seals the 
detergent valve from the outside and which is usually 
present in previous dispensing devices. 

The discharge valve may be actuated as a simple Safety 
Valve co-directionally to the detergent valve, which means 
that both valves open Simultaneously and close Simulta 
neously. 

In one particular embodiment, however, the outlet valve 
may be coupled mechanically in opposition to the dispens 
ing valve. This means that when the dispensing valve 
closing off the Supply chamber opens, the discharge valve is 
closed and, conversely, when the dispensing valve is closed, 
the discharge valve opens. 

This embodiment offers an advantageous combination of 
a dispensing chamber which encompasses the dam accord 
ing to the invention. Upon the initial actuation of the 
actuating member, the discharge opening of the dispensing 
chamber is closed, while the detergent valve and thus the 
feed from the Supply chamber is opened. In this position, 
detergent flows out of the Supply chamber into the dispens 
ing chamber. 

Here, the dam is defined by the position of the discharge 
opening in the dispensing chamber. Said chamber must be 
designed Sufficiently high that even after the actuating 
member is switched off, during which off-period the feed 
from the Supply chamber is closed while the discharge 
opening of the dispensing chamber is open, no detergent 
reaches the area of the discharge opening but is instead 
retained in front of it at the wall of the dispensing chamber. 

In response to the next actuation of the actuating member, 
the dispensing chamber may then be completely filled with 
the discharge opening closed. When the actuating member is 
Subsequently Switched off, the inlet from the Supply chamber 
is again closed and the discharge opening opened once 
again. The detergent may now flow out into the wash area 
until the level in the interior of the dispensing chamber lies 
below the discharge opening. This dispensing proceSS may 
be repeated as many times as needed, the available dispens 
ing Volume being the residual Volume of the dispensing 
chamber immediately below the discharge opening. This 
dispensing Volume corresponds to the total volume of the 
dispensing chamber minus the retained Volume. 

After the wash proceSS is completed, the dishwasher is 
opened while the dispensing device pivots into position. In 
the process, at least a portion of the detergent in the 
dispensing chamber flows out through the return opening 
Such that when the machine is operated once again, the 
Volume retained in the dispensing chamber is at least par 
tially available, and detergent may, according to the 
invention, only reach the wash area in response to the Second 
actuation of the actuating member when the required actua 
tion of the actuating member occurs. 

In another embodiment, two additional chambers, i.e., an 
intermediate chamber and an outlet chamber, are Sequenced 
to follow the Supply chamber. Said outlet chamber here 
encompasses the dam according to the invention for the 
detergent. The additional chamber allows the intermediate 
chamber to be filled above the level of the closed discharge 
opening when the actuating member is first actuated. After 
the actuating member is Switched off, the connection 
between the Supply chamber and the intermediate chamber 
is interrupted, whereas the connection from the intermediate 
chamber to the outlet chamber is opened. 
AS a result, detergent then flows into the outlet chamber 

where it accumulates in front of the dam provided there. 
The outlet chamber may in turn be provided with a 

discharge valve at the outlet, which Valve is rigidly coupled 
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4 
to one or both of the aforementioned valves, the valve 
between the Supply chamber and the intermediate chamber, 
as well as the intermediate valve between the intermediate 
chamber and the outlet chamber. The coupling may be 
implemented in Such a way that the valves between the 
Supply chamber and the intermediate chamber are opened 
and closed simultaneously with the discharge valve of the 
outlet chamber, while the valve between the intermediate 
chamber and the outlet chamber moves in the opposite 
direction. The entire arrangement may be designed as a 
System of communicating tubes. 
When the actuating member is actuated, detergent flows 

from the Supply chamber into the intermediate chamber, 
which is closed on the outlet Side. After actuation is Switched 
off, the detergent flows from the intermediate chamber, into 
the outlet chamber which is closed when a discharge valve 
is present or otherwise is provided with an overflow barrier. 
When the actuating member is actuated again, the deter 

gent is fed through in the Same way-in the case of a 
discharge valve, the detergent in the outlet chamber can flow 
out during actuation of the actuating member, or in the case 
of an overflow barrier in the outlet chamber, the overflow 
overflows as Soon as detergent flows through into the 
intermediate chamber after the actuating member Switches 
off. 

Said chambers need not necessarily be arranged next to 
one another in order to obtain an equalization of the deter 
gent levels in them, but may be situated at different levels. 
In particular, it is possible, when the outlet chamber is used, 
to locate this chamber completely below the intermediate 
chamber so that the outlet chamber may be filled completely 
and used as a dispensing chamber. 

Since in the case of an outlet chamber with a dam, the 
outlet chamber must also be reset to the Start position when 
the dishwasher is opened, the outlet chamber is provided 
with a return opening So that the outlet chamber can empty 
at least partially when the dishwasher is opened. 
The return flow of detergent when the dishwasher door is 

opened may, for example, proceed directly into the Supply 
chamber for the detergent in each of the embodiments 
discussed. 

Other objects, advantages and novel features of the 
present invention will become apparent from the following 
detailed description of the invention when considered in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a longitudinal Sectional diagram of a dispensing 
device according to the invention in the operating position; 

FIG. 2 is a lateral Sectional diagram taken along line 
II-II of the dispensing device pivoted into the fill position; 
and 

FIG. 3a–3d are Sectional diagrams of different operating 
phases during the operation of a Second embodiment of a 
dispensing device according to the invention. 

DETAILED DESCRIPTION OF THE DRAWINGS 

The dispensing device 1 as shown in FIG. 1 encompasses 
a housing 2 in whose interior is located a Supply chamber 3 
for detergent. In the operating position as shown in FIG. 1, 
an outlet chamber 4 is formed below supply chamber 3 by 
a partition Outlet chamber 4 encompasses inlet opening 7 
closable by a detergent valve 6, a discharge opening 8, as 
well as a return opening 9. Along the Side next to return 
opening 9, there is a return channel 10, which exits into 
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Supply chamber 3 through an upper opening 11 at the top of 
the upper Side of the Supply chamber 3. 

Discharge opening 8 of intermediate chamber 4 is located 
Such that a wall section below it forms an overflow barrier 
12 at level B. 

In the pivoted fill position of dispensing device 1 as 
shown in FIG. 2, it is evident that discharge opening 8 and 
return opening 9 are laterally offset relative to one another 
So that when pivoted into the fill position, intermediate 
chamber 4 is not emptied through discharge 8 but through 
return 9 into supply chamber 3. 

Operation of dispensing device 1 as shown in FIGS. 1 and 
2 proceeds as follows. Upon initial actuation of an actuating 
member (not shown), e.g. a Solenoid, in the operating 
position, detergent valve 6 opens So that detergent may flow 
into the interior of the mainly empty outlet chamber 4. The 
actuating member must be Switched off again before the 
level of liquid inside outlet chamber 4 exceeds level B of 
barrier 12. This initial actuation of the actuating member 
may be employed for other purposes, for example for 
opening a detergent door. 
When the actuating member is actuated once again, 

detergent valve 6 is again open; however, now the opening 
period is adjusted Such that the detergent overflows overflow 
barrier 12 and can thus be discharged in the desired dis 
pensing Volume into the wash area of the dishwasher 
through opening 8. So long as intermediate chamber 4 has 
been filled to level B of overflow barrier 12, the discharge of 
detergent into the wash area occurs immediately when Valve 
6 opens. 

This feeding of detergent into the dishwasher may be 
effected as often as deemed necessary for the program 
Sequence of the wash process. After the wash program is 
completed, the dispensing device normally is pivoted along 
with the dishwasher door from the operating position as 
shown in FIG. 1 to the fill position as shown in FIG. 2 (i.e. 
dispenser rotates 90 out of the drawing page). 

In this fill position, the detergent is usually refilled in the 
detergent chamber. When dispensing device 1 is pivoted, the 
detergent still retained by overflow barrier 12 in outlet 
chamber 4 flows back through return opening 9 and return 
channel 10 into supply chamber 3 so that outlet chamber 4 
is at least partially emptied. Emptying need not necessarily 
be complete; to enable functioning according to the 
invention, it is Sufficient for the detergent level inside outlet 
chamber 4 to be lowered to that level below overflow barrier 
12 at which a sufficient period for the operation of valve 6 
is enabled without any overflow of detergent over overflow 
barrier 12. 
When provision is made for an additional valve to close 

discharge opening 8, which valve acts in the opposite 
direction to detergent valve 6, the volume of outlet chamber 
4 above level B of dam 1 may be utilized as dispensing 
Volume. For this purpose, in response to the Second actua 
tion of the valves, outlet chamber 4 is completely filled 
while discharge opening 8 is closed. After detergent valve 6 
closes and discharge opening 8 opens, the detergent located 
above level B is discharged. 

Another embodiment of the invention is shown in FIGS. 
3a through 3d. Dispensing device 13 shown in these illus 
trations comprises three chambers, a Supply chamber 14, an 
intermediate chamber 15, and an outlet chamber 16. The 
three chambers are separated by partitions 17 and 18. Three 
valve bodies 19, 20, 21 act to open or close inlet opening 22 
of intermediate chamber 15, outflow opening 23 of inter 
mediate chamber 15, and outlet opening 24 of outlet cham 
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6 
ber 16. All three valve bodies 19, 20, 21 are attached to a 
common plunger 25. Valve body 19 between supply cham 
ber 14 and intermediate chamber 15, as well as valve body 
21 at Outlet opening 24 of outlet chamber 16, open and close 
simultaneously. Valve body 20 between intermediate cham 
ber 15 and outlet chamber 16 opens or closes in the opposite 
direction. 

FIG. 3a shows the initial condition with supply chamber 
14 filled, and both intermediate chamber and outlet chamber 
16 empty. Valve body 19 here closes off partition 17. 
Upon actuation of an actuating member (not shown), 

plunger 25 is pulled in the direction of arrow A. Inlet 
opening 22 of intermediate chamber 15 now opens, while 
discharge opening 23 closes. The level of liquid in Supply 
chamber 14 drops while intermediate chamber 15 fills. 
Outlet chamber 16 remains empty, thereby ensuring that no 
detergent can pass through outlet opening 24 and reach the 
wash area of the dishwasher. 

During the next phase as shown in FIG. 3c, the actuating 
member is Switched off so that plunger 25 returns in the 
direction of arrow Z to its position of FIG. 3a. Here, inlet 
opening 22 between Supply chamber 14 and intermediate 
chamber 15 also closes, as does outlet opening 24 of outlet 
chamber 16. The opening of discharge opening 22 of inter 
mediate chamber 15 creates a uniform level of liquid 
between intermediate chamber 15 and outlet chamber 16. 

Upon the next actuation of the actuating member, plunger 
25 is again actuated in the direction of arrow A, as a result 
of which detergent can, in the above-described manner, flow 
through open inlet opening 22 from Supply chamber 14 into 
intermediate chamber 15. At the same time, however, outlet 
chamber 16 empties through outlet opening 24 into the 
interior of the wash area of the dishwasher. 

After actuation of the actuating member is completed, 
plunger 25 returns to its position as shown in FIG. 3c, 
whereupon there occurs another equalization of fluid levels 
in previously filled intermediate chamber 15 and previously 
emptied outlet chamber 16. 

This arrangement based on the principle of communicat 
ing tubes also ensures the functioning of the Solution accord 
ing to the invention, i.e., the Solution by which the dispens 
ing of detergent into the interior of the dishwasher is effected 
only in response to the Second actuation of the actuating 
member. 

In a further development of this embodiment, Supply 
chamber 14, intermediate chamber 15, and outlet chamber 
16 may also be located at different levels. Here it is, for 
example, possible in principle to create an outlet chamber 16 
by properly Selecting the Volumes of individual chambers 
14, 15 and 16, as well as the arrangement of openings 22, 23 
and 24, which outlet chamber is completely filled and 
completely, or up to a defined residual Volume, emptied, and 
thus usable as a dispensing chamber. 

In this multi-chamber design as shown in FIGS. 3a 
through 3d, or in related further developments of said 
multi-chamber designs, a return flow must also be provided 
in order to reestablish the initial situation as shown in FIG. 
3a – in this case of outlet chamber 16, after completion of 
the wash proceSS and the return pivoting of dispensing 
device 13 into the fill position. 

Table of Reference Numbers 

1 dispensing device 
2 housing 
3 Supply chamber 
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4 outlet chamber 
5 partition 
6 detergent valve 
7 inlet opening 
8 discharge opening 
9 return opening 
10 return channel 
11 upper opening 
12 overflow barrier 
13 dispensing device 
14 Supply chamber 
15 intermediate chamber 
16 outlet chamber 
17 partition 
18 partition 
19 valve body 
20 valve body 
21 valve body 
22 inlet opening 
23 discharge opening 
24 outlet opening 
25 plunger 
26 actuating member foregoing disclosure has been Set 

forth merely to illustrate the invention and is not 
intended to be limiting. Since modifications of the 
disclosed embodiments incorporating the Spirit and 
Substance of the invention may occur to perSons skilled 
in the art, the invention should be construed to include 
everything within the Scope of the appended claims and 
equivalents thereof. 

What is claimed is: 
1. A dispensing device for dispensing liquid detergent in 

a wash area of a dishwasher, the dispensing device having a 
Supply chamber for the detergent and a detergent valve, the 
dispensing device comprising: 

a dam member provided in the dispensing device down 
Stream of the detergent valve in the detergent flow 
direction to the wash area, Said dam member being 
operable to retain the detergent in an operating position 
of the dispensing device; 

a return channel arranged in the dispensing device to 
return at least a portion of the detergent retained by the 
dam member when the dispensing device is in a fill 
position; and 
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wherein Said dispensing device is pivotable between the 

fill position and the operating position. 
2. The dispensing device according to claim 1, further 

comprising a separate chamber containing an actuating 
member for the detergent. 

3. The dispensing device according to claim 2, further 
comprising a Solenoid as the actuating member. 

4. The dispensing device according to claim 3, further 
comprising a coupling member provided between the actu 
ating member of the Separate chamber for the detergent and 
the detergent valve. 

5. The dispensing device according to claim 2, further 
comprising a coupling member provided between the actu 
ating member of the Separate chamber for the detergent and 
the detergent valve. 

6. The dispensing device according to claim 1, wherein 
Said dam member comprises an overflow-type dam member. 

7. The dispensing device according to claim 1, wherein 
Said dam member comprises a discharge opening closable 
by a discharge valve. 

8. The dispensing device according to claim 7, wherein 
the discharge valve and the detergent valve are mechanically 
coupled. 

9. The dispensing device according to claim 1, wherein a 
dispensing chamber is provided. 

10. The dispensing device according to claim 1, further 
comprising an outlet chamber containing the dam member, 
an intermediate chamber, and the Supply chamber, wherein 
Said outlet chamber is Sequenced to follow the intermediate 
chamber and the Supply chamber. 

11. The dispensing device according to claim 10, wherein 
Said outlet chamber includes an outlet valve. 

12. The dispensing device according to claim 11, wherein 
Said outlet valve is rigidly coupled to an intermediate 
chamber valve and the detergent valve. 

13. The dispensing device according to claim 10, wherein 
Said outlet chamber includes a return opening. 

14. The dispensing device according to claim 13, wherein 
the outlet chamber forms a dispensing chamber. 

15. The dispensing device according to claim 10, wherein 
the outlet chamber forms a dispensing chamber. 
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